Vitrification of early-stage bovine and equine embryos.
The objectives of this study were to: (1) determine an optimal method and stage of development for vitrification of bovine zygotes or early embryos; and (2) use the optimal procedure for bovine embryos to establish equine pregnancies after vitrification and warming of early embryos. Initially, bovine embryos produced by in-vitro fertilization (IVF) were frozen and vitrified in 0.25mL straws with minimal success. A subsequent experiment was done using two vitrification methods and super open pulled straws (OPS) with 1- or 8-cell bovine embryos. In Method 1 (EG-O), embryos were exposed to 1.5M ethylene glycol (EG) for 5min, 7M ethylene glycol and 0.6M galactose for 30s, loaded in an OPS, and plunged into liquid nitrogen. In Method 2 (EG-DMSO), embryos were exposed to 1.1M ethylene glycol and 1.1M dimethyl sulfoxide (DMSO) for 3min, 2.5M ethylene glycol, 2.5M DMSO and 0.5M galactose for 30s, and loaded and plunged as for EG-O. Cryoprotectants were removed after warming in three steps. One- and eight-cell bovine embryos were cultured for 7 and 4.5 d, respectively, after warming, and control embryos were cultured without vitrification. Cleavage rates of 1-cell embryos were similar (P>0.05) for vitrified and control embryos, although the blastocyst rates for EG-O and control embryos were similar and higher (P<0.05) than for EG-DMSO. The blastocyst rate of 8-cell embryos was higher (P<0.05) for EG-O than EG-DMSO. Therefore, EG-O was used to cryopreserve equine embryos. Equine oocytes were obtained from preovulatory follicles. After ICSI, injected oocytes were cultured for 1-3 d. Two- to eight-cell embryos were vitrified, warmed and transferred into recipient's oviducts. The pregnancy rate on Day 20 was 62% (5/8) for equine embryos after vitrification and warming. In summary, a successful method was established for vitrification of early-stage bovine embryos, and this method was used to establish equine pregnancies after vitrification and warming of 2- to 8-cell embryos produced by ICSI.